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4. Abstract (English) 
Background: Situation analysis is an important component of designing and developing healthcare 
interventions and allows us to describe health gaps and needs of different population groups in 
various settings. The overall objective of both studies was to shed light on the health situation and 
needs of adolescents and adults living in low- and low-middle income countries in Africa, with a 
focus on sexual and reproductive health (SRH) and respiratory health. 
Methods: We employed mixed-methods research. The data collection took place in 2017 and 2018 
in Maputo, Mozambique and in the Nakivale refugee settlement in Mbarara, Uganda. Data was 
collected in healthcare facilities and communities. We used questionnaires, focus group discussions 
and individual interviews, as well as clinical assessments and lung function testing. Data was 
analysed using statistical methods: descriptive statistics and logistic regression, and qualitative 
thematic analysis.  
Results: In Study I, a total of 212 male and female participants were recruited, from whom 155 
participants provided usable spirometry results. The mean age of participants was 35.20 years (SD 
10.99) and 59.35% (93 of 155) were female. Spirometric prediction equations were developed based 
on the studied population. The predicted values for spirometric parameters: forced vital capacity 
(FVC), forced expiratory volume in 1 s (FEV1) and the FEV1/FVC ratio using Mozambican equations 
were lower than the GLI- and the South African-based predictions [1]. 
In Study II, a total of 260 female participants were recruited, with a median age of 15.9 years. The 
countries of origin for majority of girls were DR Congo and Burundi. A total of 43% of girls, who had 
experienced menstruation (93%), had ever missed school due to pain, lack of hygiene products or 
shame. SRH knowledge was poor: a total of 11.7% of the girls were not aware of how HIV is 
prevented and 13.8% could not name any methods to prevent pregnancy. Thirty girls were sexually 
active at the time of interview, 11 of them had experienced forced sexual intercourse, which 
occurred during conflict, in transit or within the camp. A total of 27 participants had reported female 
genital mutilation (FGM). The most preferred sources for SRH information were parents or 
guardians, however, some participants mentioned that they were shy or afraid to discuss other 
sexuality topics apart from menstruation with their parents. A total of 30% of girls had ever visited 
an SRH service centre, mostly to seek medical aid for menstrual problems or to test for HIV [2]. 
Conclusions: These studies contribute to knowledge on the health status of vulnerable populations, 
i.e. adolescents in a refugee camp in Uganda and adults living in poor urban neighbourhoods in 
Mozambique, and provide valuable data for the design and implementation of future research 
projects and programs in these settings, addressing specific health issues (SRH and respiratory 
health). 
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5. Abstract (German) 
Hintergrund: Die Situationsanalyse ist eine wichtige Komponente bei der Konzeption und 
Entwicklung von Maßnahmen der Gesundheitsversorgung. Sie ermöglicht die Beschreibung von 
Lücken in der gesundheitlichen Versorgung und Bedürfnissen verschiedener Bevölkerungsgruppen in 
unterschiedlichen Umfeldern. Übergeordnetes Ziel beider Studien war, die Gesundheitssituation und 
die Bedürfnisse von Jugendlichen und Erwachsenen in Ländern mit niedrigem und mittleren 
Einkommen in Afrika zu beleuchten, mit einem Schwerpunkt auf der sexuellen und reproduktiven 
Gesundheit (SRG) sowie der Lungengesundheit. 
Methoden: Wir haben einen gemischte Forschungsmethodenansatz benutz. Die Datenerhebung 
fand jeweils im Jahr 2017 und 2018 in Maputo, Mosambik, und in der Flüchtlingssiedlung Nakivale in 
Mbarara, Uganda, statt. Die Daten wurden in Gesundheitseinrichtungen und in den Gemeinden 
erhoben. Wir haben dafür Fragebögen, Fokusgruppendiskussionen und Einzelinterviews sowie 
klinische Untersuchungen und Lungenfunktionstests durchgeführt. Die Daten wurden mit 
statistischen Methoden analysiert, z.B. deskriptive Statistik und logistische Regression, sowie mit 
Mitteln der qualitativ-thematischen Analyse.  
Ergebnisse: In Studie I wurden insgesamt 212 Männer und Frauen rekrutiert, wobei 155 Teilnehmer 
brauchbare Spirometrie Ergebnisse aufwiesen. Das Durchschnittsalter der Teilnehmer betrug 35,20 
Jahre (SD 10,99), und 59,35% (93 von 155) Teilnehmern waren weiblich. Neue spirometrische 
Vorhersagegleichungen wurden auf der Datengrundlage der untersuchten Population entwickelt. 
Die Vorhersagewerte für die forcierte Vitalkapazität (FVC), das forcierte exspiratorische Volumen in 
1 s (FEV1) und das FEV1/FVC-Verhältnis auf der Grundlage der neu generierten mosambikanischen 
Gleichungen waren niedriger als die Volumenvorhersagen, die auf GLI- sowie Südafrikanischen-
Daten basierten [1].  
In Studie II wurden insgesamt 260 Teilnehmer mit einem mittleren Alter von 15,9 Jahren rekrutiert. 
Die Mehrheit der Mädchen wurde in der DR Kongo und in Burundi geboren. Von den 93% der 
Mädchen, die bereits menstruieren, hatten 43% mindestens einmal die Schule aufgrund von 
Schmerzen, mangelnder Verfügbarkeit von Hygieneprodukten oder Scham verpasst. Die SRG-
Kenntnisse der befragten Mädchen waren gering: insgesamt 11,7% der Mädchen wussten nicht, wie 
eine Infektion mit HIV verhindert wird, und 13,8% kannten keine Methode zur Verhütung einer 
Schwangerschaft. Insgesamt waren zum Zeitpunkt der Befragung 30 Mädchen sexuell aktiv, von 
denen 11 erzwungenen Geschlechtsverkehr erlebt hatten. Letzteres geschah während des 
kriegerischen Konflikts, auf Flucht oder innerhalb des Lagers. Insgesamt 27 Teilnehmerinnen sind 
einer weiblichen Genitalverstümmelung unterzogen worden. Die am meisten bevorzugten Quellen 
für SRG-Informationen waren Eltern oder Erziehungsberechtigte. Einige Teilnehmerinnen gaben 
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jedoch an, dass sie Angst oder Scheu hätten, mit den Eltern über andere Sexualitätsthemen als die 
Menstruation zu sprechen. Insgesamt 30% der weiblichen Jugendlichen hatten jemals ein SRG-
Gesundheitszentrum besucht, meist um sich auf HIV testen zu lassen und um medizinische Hilfe bei 
Menstruationsproblemen zu suchen [2]. 
Fazit: Beide Studien tragen zum Wissen über den Gesundheitszustand gefährdeter 
Bevölkerungsgruppen bei, konkret von Jugendlichen in einem Flüchtlingslager in Uganda und 
Erwachsenen, die in armen Stadtvierteln in Mosambik leben, und liefern wertvolle Daten für die 
Planung und Durchführung künftiger Forschungsprojekte und Programme in diesen Umfeldern, die 




Improving the health of populations living in low- and lower-middle income countries (LMICs) is 
essential to overcome and prevent adverse health outcomes and mortality, including maternal 
mortality, gender-based violence and chronic lung diseases. The design and implementation of 
health interventions, strategies and policies should be preceded by a careful assessment of the local 
situation and health needs of potential beneficiaries [3,4]. Thus, formative research should be a first 
step in any health programming effort. 
 
4.1 Formative research: what, how, and why we need it 
Formative research, also referred to as situation analysis, formative assessment, explorative 
research or needs assessments, generates information and data needed to design health 
interventions and policies. It allows us to understand contextual factors and identify gaps between 
an existing health situation and desired outcomes. Formative research also helps to make 
interventions culturally and geographically more appropriate [4]. Additionally, it can contribute to 
assessment of clinical practice, planning of quality improvement initiatives and understanding many 
other aspects of health programming [5]. 
Formative research is primarily conducted before an intervention or policy is developed and 
implemented, or alongside these processes. It can be also used to develop a data collection tool or 
instrument, for example a formative study to develop an adolescent nicotine dependence tool [6]. 
Situation analysis itself can be seen as an intervention, which initiates public discussions on relevant 
health issues, raises awareness and opens dialogues between different actors, such as researchers, 
communities and decision-makers [7]. In this case, beneficiaries are directly engaged in the 
formative research using Participatory Action Research [8] or other methods. 
Depending on the goal, the applied methodologies comprise literature reviews, qualitative data 
collection (interviews, focus group discussions, observations and social mapping, etc.) and/or 
primary or secondary quantitative data collection (household surveys, health care facilities data, 
etc.). There are readily available and validated tools to assess needs and conduct health situation 
analysis, e.g. the Reproductive Health Assessment Toolkit for Conflict-Affected Women, CDC [9], 
tools for demographic health surveys [10] or health screening programs including hypertension and 
sexually transmitted infections (STIs). 
To guide formative research, some authors used different theoretical frameworks, which helped to 
provide directions for the research process [11], such as Social Cognitive Theory in the study on Girls 
Health Enrichment [12] or Ecological Model in the Child Growth Monitoring Project [13]. 
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Currently, there is a growing body of literature reporting on formative research from clinical to 
educational interventions in different health domains and contexts; for instance, a complex 
formative research project used to develop an intervention with the aim to reduce maternal and 
neonatal mortality in Nepal [14], or formative research activities to inform and improve active case 
finding strategies for tuberculosis in South Africa [15]. 
To summarize, formative research plays a critical role in providing health data, needed to 
understand why certain approaches work and others do not, and for developing culturally 
appropriate and targeted health interventions and programs. 
 
4.2 Brief overview of the health situation of adolescents and adults living in low-resource 
settings 
According to the classification of the World Bank, almost all countries on the African continent are 
situated in LMICs groups [16]. Nowadays, they are undergoing a shift from health profiles dominated 
by communicable diseases, e.g. HIV and tuberculosis (TB), to those with an increased proportion in 
chronic non-communicable diseases (NCDs), such as chronic respiratory diseases, i.e. asthma, 
diabetes and hypertension [17]. This new health situation in many African communities poses a 
significant additional burden on the surveillance systems and healthcare services that were primarily 
targeting non-NCDs in the past, as well as producing a demand to find suitable, locally-adapted 
interventions and polices to address this double burden. In order to do so, there is a need to collect 
and analyse local and contextual data. Below is a brief overview of the situation in two health 
domains: respiratory health and sexual and reproductive health (SRH) in African countries. 
 
4.2.1 Respiratory health 
Tuberculosis remains one of the leading respiratory infections and causes of death in adults in high-
burden countries in Africa [18]. There is accumulating evidence suggesting that active pulmonary TB 
is also accompanied with residual lung damage after microbiological cure [19]. Together, TB and 
post-TB lung disease (PTLD) directly contribute to a double burden of disease – communicable 
diseases and NCDs [20]. Like other chronic respiratory diseases such as asthma and COPD, PTLD is 
also associated with multiple other risk factors, such as indoor air pollution, early childhood 
development and chest infections, poverty, (passive) smoking and chronic HIV infection [21–23]. 
COPD is the third leading cause of death worldwide with 3 million deaths in 2016 [24], however, it 
remains a “silent epidemic” in Africa with a low number of available prevalence studies due to a lack 
of standardised epidemiological instruments and expertise [25].  In general, a scarcity of data on 
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prevalence and associated morbidity and mortality is present for chronic respiratory diseases in 
LMICS, especially in Sub-Saharan African countries [26,27].  
This lack of data directly influences clinical practice and management of patients. For instance, to 
diagnose respiratory morbidities, a number of clinical methods are used, including spirometry (lung 
function testing). For example, according to WHO, spirometry is requested to diagnose COPD. In 
order to interpret the spirometry result of a specific person, it is important to have access to local 
reference data derived from a healthy population with the same characteristics, e.g. age, ethnic 
origin or anthropometric characteristics [28]. While the Global Lung Function Initiative (GLI) is aiming 
to provide spirometric reference values for the majority of populations worldwide [29], they, 
however, do not include data from sub-Saharan African countries, which may render the provided 
references unusable for the clinical diagnosis and medical treatment of African individuals with or 
without pulmonary symptoms [1]. Knowing the respiratory situation and pulmonary risk factors of 
the normal, asymptomatic population, as well as of people suffering from chronic lung diseases, is a 
necessary prerequisite to improve clinical services and produce local health strategies for respiratory 
diseases. This also includes the availability of local spirometric reference values for African 
populations. 
 
4.2.2 Sexual and reproductive health  
Communicable and non-communicable diseases’ burden in LMICs is aggravated by high rates of 
maternal mortality and morbidity among women, which remain a key challenge in African countries 
in particular [30]. Failure to improve sexual and reproductive health (SRH), and access to SRH 
services as a human right, leads to adverse outcomes such as maternal mortality, HIV and STIs, 
unplanned pregnancies and unsafe abortions. Adolescent girls and young women are largely 
affected. 
Despite a fast-growing aged population around the globe, there are also unprecedentedly high 
numbers of young people (10-24 years old) – 1.8 billion, with the largest concentration in Africa [30]. 
Young people, girls in particular, in LMICs are facing significant challenges in accessing contraception 
and SRH information, a high burden of gender-based and sexual violence, health risks related to 
early childbearing and early marriages, high prevalence of HIV and many other adverse health 
outcomes [31].  
Additionally, young women and girls are an overlooked population within humanitarian settings and 
conflict-affected regions [32]. Meanwhile, Africa hosts one of the largest populations of refugees 
and displaced people in the world, three main hosting countries being Uganda, Sudan and Ethiopia 
[33]. Our recent review (Ivanova et al., 2018) demonstrated that knowledge of young refugee 
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women and girls regarding STIs, contraceptive methods and HIV/AIDS is limited [34]. This population 
group often suffers sexual violence, abuse and gender-based violence. They face challenges 
accessing SRH services due to distances, costs and stigma [34]. However, there is still a lack of 
literature and information on SRH situations and needs among migrant, refugee and displaced girls 
and young women in African countries. Thus, it is of the utmost importance to explore these 
challenges in depth as a basis to develop suitable interventions such as comprehensive sexuality 
education and youth-friendly SRH services in refugee settlements and disadvantaged communities. 
 
4.3 Objectives 
The overall objective of the two studies forming the basis for this thesis was to shed light on the 
health situation and needs of adolescents and adults living in LMICs in Africa, with a focus on 
respiratory health and SRH. We therefore conducted two formative assessments: one clinical 
assessment and one situation analysis. 
 
4.3.1 Study I: “Lung function testing and prediction equations in adult population from 
Maputo, Mozambique” 
In this study, we aimed to collect lung function data from non-symptomatic adults living in 
Maputo, Mozambique, in order to derive spirometric prediction equations for this specific 
population. They are urgently needed to evaluate lung function of participants in future clinical 
research studies and in patients with respiratory diseases in this area [1]. 
 
4.3.2 Study II: “A cross-sectional mixed-methods study of sexual and reproductive health 
knowledge, experiences and access to services among refugee adolescent girls in the 
Nakivale refugee settlement, Uganda” 
In this study, we aimed to assess the situation of SRH knowledge, experiences and access to services 
among adolescent girls living in a refugee settlement in Uganda. It provides the basis for the future 
development of a locally-adapted sexuality education intervention [2]. 
 
4.4 Methods 
A mixed-method approach was employed. The data collection for both studies took place in 2017-
2018 in two African countries: Mozambique and Uganda.  
 
4.4.1 Study I 
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We applied a cross-sectional design to this study. Data for this study was collected from April to 
December 2017. 
Setting: This research was conducted at the TB Research Study Clinic in Mavalane (run by the 
Instituto Nacional de Saúde (INS)) and the HIV counselling and testing clinic at the Mavalane Health 
Centre. These centres are situated in a poor urban neighbourhood of Maputo. 
Quantitative data collection and analysis: Data collection using a validated questionnaire was 
performed. It included demographic characteristics and respiratory symptoms. Additionally, 
participants underwent anthropometric data collection (weight and height) and lung function 
testing. Spirometry tests were performed according to American Thoracic Society and European 
Respiratory Society (ATS/ERS) guidelines [35]. Recorded spirometry parameters were forced vital 
capacity (FVC) and forced expiratory volume in 1 s (FEV1). Data were analysed using descriptive 
statistics and regression models to derive spirometric prediction equations. Further details on 
different models and lung function of individual participants are provided in Publication I [1]. 
Contribution of the Dr. med. candidate: I contributed to the study conceptualization including the 
development of the study (protocol and data collection tools), analysed data jointly with a 
statistician and the study co-investigator in Mozambique and drafted the manuscript. 
 
4.4.2 Study II 
We combined qualitative and quantitative designs for this study, linking common themes, i.e. 
menstrual health and SRH knowledge, across the survey and semi-structured interviews. Data for 
this study was collected from March to May 2018. 
Setting: The Nakivale refugee camp is located in Isingiro District in Southwestern Uganda. It was 
established in 1960 for refugees from Burundi and later became a home for many refugees from 
Rwanda in 1994. Currently, it is hosting refugees from South Sudan, Somalia and Democratic 
Republic of Congo (DRC) due to ongoing or past conflicts. Women and girls comprise 46.8% of the 
Nakivale’s total population, and half of the population are below 18 years old [36]. Socio-economic 
conditions in the settlement are very challenging: limited access to water sources, security 
problems, lack of access to education for children, etc. [37]. 
Quantitative data collection and analysis: A questionnaire was created to collect data from 260 girls 
living in the settlement. A convenience sample of girls recruited in different camp communities was 
employed. The questionnaire consisted of four sections and was designed using validated tools. Data 
was collected using tablets, extracted as Excel files and analysed using STATA version 14 and R 3.5.1 
software. Descriptive analysis and multinomial logistic regression were used for statistical analysis 
[2]. 
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Qualitative data collection and analysis: Qualitative data was collected using semi-structured 
interviews with 28 girls. Five interviews were excluded due to a low quality. A guide for semi-
structured interviews was developed, based on the topics addressed in the questionnaire. During 
the interviews, notes were taken. The interviews were recorded with voice recorders, transcribed 
and translated to English, where necessary. Data was coded manually using deductive coding. A 
codebook and themes were generated based on the literature, quantitative data and qualitative 
guide [2]. We employed thematic content analysis for this research [38]. 
Contribution of the Dr. med. candidate: I designed the study protocol and data collection tools; 
trained field workers in data collection in Mbarara, Uganda; supervised study activities; analysed 
quantitative data jointly with a statistician and the study co-investigator in Uganda; analysed 
qualitative data jointly with a student assistant and the study co-investigator in Uganda; and drafted 
the manuscript.  
 
4.4.3 Ethical considerations and funding 
Both studies received ethical approvals from the relevant ethics committees (see details in 
Publication I and II) and all participants signed informed consent forms and/or assent forms. Funding 
sources were acknowledged in the publications. 
 
4.5 Results 
The results of two studies are presented and discussed in Publications I and II. The first publication 
describes lung function results and reference standards in adults in Maputo, Mozambique [1]. The 
second publication reports on findings related to sexual and reproductive health knowledge, needs 
and experiences of girls living in the Nakivale refugee settlement in Mbarara, Uganda [2].
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4.5.1 Publication I 
 
Ivanova, O.; Khosa, C.; Bakuli, A.; Bhatt, N.; Massango, I.; Jani, I.; Saathoff, E.; Hoelscher, M.; 
Rachow, A. Lung function testing and prediction equations in adult population from Maputo, 


























4.5.2 Publication II 
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sectional mixed-methods study of sexual and reproductive health knowledge, experiences and 
access to services among refugee adolescent girls in the Nakivale refugee settlement, 




























4.6 Prospects and conclusions 
The conducted research intended to highlight the importance and relevance of health situation 
assessment (formative research) for design and implementation of targeted health interventions.  
Both situation analyses for this thesis contribute to future global health programming efforts and 
clinical practice. 
Study I was the first study to obtain spirometric equations for the local population in Maputo, 
Mozambique. It confirms the assumption that the non-local reference standards, such as Global 
Lung Function Initiative (GLI) and South African equations, may not be appropriate for this 
population, because only few samples from African countries were incorporated in the equation 
development process by GLI [1,39]. This may lead to diagnostic errors in non-symptomatic persons, 
as well as in those with respiratory symptoms and morbidities. Thus, the study results will contribute 
a valuable comparison for future analysis of spirometry results from patients living in Maputo with 
pulmonary TB or other lung morbidities [1]. This study followed the call of GLI for data collections in 
non-Caucasian, particularly African and Latin American, populations, including ethnic minorities [29]. 
Its results will also be used to analyse the lung function of TB and post-TB participants in the multi-
centre African study called TB Sequel [40].  
Study II contributed to a body of evidence on adolescent girls in humanitarian settings. It 
demonstrated that girls have limited SRH knowledge and access to SRH services. To address these 
gaps, there is an urgent need for locally-adapted health and educational interventions. An inter-
sectorial approach with provision of comprehensive sexuality education for adolescents in and out 
of schools, facilitation of access to SRH commodities at health centres and family support would be 
important to decrease the potential vulnerability of this population group [2]. An implementation 
study assessing effectiveness of targeted SRH educational interventions on sexual behaviours and 
utilisation of SRH services in young adolescents would be crucial [2]. Based on the study results, 
there is also a need to recognise and mitigate emerging effects of risky sexual practices and sexual 
violence by offering counselling and rehabilitation to adolescents who survived forced sexual 
intercourse or gender-based violence during transit or within camps [2]. We are currently working 
with colleagues in Uganda to develop a locally-adapted comprehensive sexuality education program 
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